Conformational changes upon dissociation of a globular protein from pea: a Fourier transform infrared spectroscopy study.
Fourier transform infrared spectroscopy shows that the secondary structure of legumin, a globular protein from pea seeds, is composed of 41% beta-sheets and 16% alpha-helices and furthermore reveals the presence of beta-turns. The conformation prediction from the analysis of the amino-acid sequence of legumin using hydrophobic cluster analysis reveals that the C-terminal part of the alpha-polypeptide is devoid of defined secondary structures, whereas the beta-polypeptide is highly ordered. Comparison with analogous 11S globulins from other plant families indicates that ordered domains are highly preserved, phenomenon that may be associated with the similarity of the quaternary structure of these proteins. The results also reveal the presence of a large hypervariable region, located at the surface of the protein, that could be at the origin of the different functional properties of the 11S type globulins. The step-by-step destruction of the quaternary oligomeric structure of the native protein is accompanied by conformational changes that depend on the dissociation conditions. Whereas acylation leads to a decrease of the alpha-helix content by 10% at the expense of the beta-sheet content, addition of sodium perchlorate results in the conversion of 10% of the protein secondary structure from beta-sheet to unordered. These observations provide further evidence of the existence of different monomeric states that differ from their secondary structure and, therefore, exhibit different surface-active properties.